Peanut (Arachis hypogaea L.) is one of the most important oilseed crops of the world. The fatty acid composition plays an important role in oil quality. Experiments were performed to examine the variation in oil fatty acids of three normal oleic peanut market types (Virginia, Valencia, and Spanish) in 2008, and 2010. Variations of botanical variety, year and their interaction were highly significant for oil content and all 13 fatty acids studied. Oil content in different peanut market types exhibited significant differences. The maximum oil content (51.993%) was found in Virginia (NC-7), while Valencia ( 
he peanut (Arachis hypogaea L.) is known by several names throughout the world, such as groundnut and earth nut. The peanut plant is unusual because it flowers above ground and pods containing one to five seeds are produced underground. It seeds are rich source of edible oils, and is fifth most important oilseed in the world.
The peanut is a member of the genus Arachis, subtribe Stylosanthinae, tribe Dalbergieae of family Fabaceae. Arachis hypogaea is an annual herb of indeterminate growth habit, which has been divided into the two subspecies, hypogaea and fastigiata, each with several botanical varieties. Subspecific and varietal classifications are mostly based on location of flowers on the plant, patterns of reproductive nodes on branches, numbers of trichomes, and pod morphology. Peanut production and marketing have resulted in designation of four market classes which generally correspond to subspecific and varietal groups as follows: Runner (subsp. hypogaea var. hypogaea -var. hirsuta: Peruvian Runner), Virginia (subsp. hypogaea var. hypogaea), Spanish (subsp. fastigiata var. vulgaris), and Valencia (subsp. fastigiata var. fastigiata) (Stalker, 1997; Tillman and Stalker, 2009) .
Oil content of peanut varies from 40% to 60% depend on market types and years. Peanut oil varies both in quantity and relative proportion of fatty acids. The fatty acid composition plays an important role in determining shelf life, nutrition, and flavor of peanut. Since fatty acids make up the major portion of weight of an oil molecule, physical and chemical properties of the oil tend to be determined by properties of the predominant fatty acids (Aruna and Nigam, 2009) .
Modification of fatty acid composition has been a major goal of breeding programs. Main factors that influence oil and other composition components of peanut include variety and environmental production conditions such as light, temperature, water stress, and atmospheric constituents (Pattee, 2005) . Oil content and fatty acid composition of peanut have been studied in different cultivars and different environments (Berry, 1982; Hinds, 1995; Dwivedi et al., 1996; Anderson et al., 1998; Golombek et al., 2001; Reddy et al., 2003; Hassan et al., 2005; Asibuo et al., 2008; Nadaf et al., 2009) . But there is limited literature about climatic effects on fatty acid composition in differing botanical peanut types.
Knowing better combination effects of climatic fluctuations and botanical types on fatty acid composition would be useful in designing management practices to obtain a specific oil quality and in improving predictions of crop models. The main objective of this work was to investigate the effects of growing years in three different market types (Virginia, Spanish, and Valencia) on fatty acid composition of peanut oil.
MATERIALS AND METHODS

Crop varieties
In this research, normal oleic cultivars NC-7, New Mexico Valencia A, and 96 Australia were used as material belonging to Virginia, Valencia, and Spanish market types, respectively. Runner-type has a very long growing period and some problems with fully maturity in this region (Onemli, 1990) , thus, it was not included in this study. Some comparative characters of Virginia, Spanish, and Valencia genotypes are presented in Table 1 . Virginia has large seeds and pods, long growth period, spreading growth habit, no floral axes on main stem, alternating pairs of floral and reproductive axes on branches. Valencia usually has three or more small kernels per pod and covered in a red skin, and earliness for pod maturity, floral axes on main stem, alternating pairs of floral and vegetative axes on branches, little branched, curved branches. Spanish has smaller kernels covered with cream skin, floral axes on main stem, alternating pairs of floral and vegetative axes on branches, more branched, upright branches (Onemli, 1990; Tillman and Stalker, 2009 ).
Experimental site and management
Experiments were conducted at a farmer field in Kesan (40°51' N, 26°38' E, 185 m a.s.l.), Turkey, on a silty clay loam series in 2008, 2009, and 2010 . Planting dates were in the first week of May for all years. The experimental design was a randomized complete block with three replicates for every year. Peanut was sown with a 0.7 m spacing between rows and 0.3 m spacing between plants in a row. Soil fertility was adjusted to 60 kg P ha -1 . Genotypes were harvested separately at 85% pods maturity according to shell out method. Some climatic data during peanut growth seasons in 3 yr are given in Table 2 . There were significant differences for rainfall, humidity, and temperature values especially during pod development of peanut amongst years.
Seed oil and fatty acids analysis
Seed oil and fatty acid analysis were conducted at the laboratory of Trakya Birlik, a Turkish Agricultural Cooperative. Seed oil content was determined with a pulsed NMR instrument (Bruker Minispec-Bruker Analytische Messtechnik, Karlsruhe, Germany). Oil contents are expressed as a percentage of dry seed weight (Warnsely, 1998) .
Gas chromatography (GC) of fatty acid methyl esters (FAME) was performed with an Agilent 6890 N gas chromatography equipped with a flame ionization detector (FID). Analyses were conducted on an Agilent capillary column with column with 100 m × 0.25 mm i.d., 0.2 µm according to ISO 5508 (Ackman, 2002) . The column temperature was programmed from 120 to 230 °C; and injector and detector temperature set at 250 °C using helium, air, and hydrogen. Thirteen fatty acids were identified as percentage of total fatty acids These fatty acids were palmitic (C16:0), palmitoleic (C16:1), margaric (C17:0), heptadecanoic (C17:1), stearic (C18:0), oleic (C18:1), linoleic (C18:2), linolenic (C18:3), arachidic (C20:0), eicosanoic (C20:1), behenic (C22:0), erucic (C22:1), and lignoceric (C24:0).
Statistical analysis
Statistical analyses were conducted by using standard procedures using variety and year factors. The least significant difference (LSD) at 5% probability was used to compare factors. Collected data were analyzed using the SAS statistical computer package (SAS Institute, 1997). 
RESULTS AND DISCUSSION
Variations of botanical variety and year were highly significant for all the parameters. Interaction varieties × years were also found to be statistically significant for oil and all the fatty acids studied (Table 3) .
Varietal effects
Oil content in different peanut market types exhibited significant differences (Table 4 ). The maximum oil content (51.993%) was found in Virginia genotype (NC-7), while Valencia type (New Mexico Valencia A) accumulated the minimum oil content (47.197%).
Fatty acid composition of peanut seed oils has been reported to be influenced by varietal effects, and Virginia cultivars, which belong to subspecies hypogaea, had higher oil content than Spanish and Valencia market types, which belong to subspecies fastigiata (Onemli, 1990; Savage and Keenan, 1994; Onemli, 1995; Asibuo et al., 2008; James Yaw et al., 2008) . Important factors influencing fatty acid composition are the variety and genetics of the seed (Gecgel et al., 2007) .
The highest percentage of palmitic acid was found in Valencia and Spanish genotypes. Valencia-type had also highest stearic acid. Cultivars for every botanical variety in this study were selected as normal oleic type from traditional genotypes. Oleic acid was within the range of 38.851-45.694% obtained for three genotypes. Virginiatype gave the highest percentage of oleic acid while Valencia had the lowest value. This trend was reverse with respect to linoleic acid concentration. The highest percentage of linoleic acid (38.505%) was observed in Valencia genotype, while the lowest content (32.802%) was in Virginia. As the results of fatty acids with market type, Valencia had also the higher percentages of arachidic, behenic, and lignoceric acid than Virginia and Spanish. Bansal et al. (1993) reported that fatty acid contents are related to the growth habit. The previous studies indicate the presence of peanuts and its products in the diet reduces the risk of heart disease by 21% (O'Byrne et al., 1997) . Table 5 Table 2 ) in 2010 according to other 2 yr resulted in greater oleic contents. Inversely, the lower temperatures post anthesis in 2009 occurred higher linoleic and total of saturated fatty acids. Fatty acid composition of peanut seed oils has been reported to be influenced by climate effects (Howell, 2001; Pattee, 2005 climatic conditions, particularly moisture and temperature during the growing season, was indicated by (Gecgel et al., 2007) .
Year effects
Variety × year interaction effects
Peanut composition is also influenced by interaction varietal type × year (Table 6 ). Bansal et al. (1993) , in Runner-type by Branch et al. (1990) and Grosso et al. (1994) , in only Spanish-type by Anderson et al. (1998) , and with different breeding lines by Isleib et al. (2008) . Market types have different growth period. The order of maturity of these market types from earliness to late is Valencia, Spanish, and Virginia (Onemli, 1990; Tillman and Stalker, 2009 ). They were exposed in this study differing climate fluctuates such as temperature during seed development in every year, thus the significant differences for oil content and fatty acids were exhibited in years by different market types.
Correlations among oil fatty acids
No significant correlation was observed for oil content with fatty acid percentages of peanut oil (Table 7) . Palmitic acid was correlated positively with stearic, linoleic, arachidic, and behenic acids, and negatively with margaric, heptadecanoic, oleic, linolenic and eicosanoic acids. Percentage of stearic acid was shown to be correlated positively with linoleic, arachidic and behenic acids, and negatively with oleic and eicosanoic acids. The highest negative correlation was noted for oleic and linoleic acids (r: -0.985). Oleic acid was also negatively correlated with arachidic and behenic acids. Positive relationships occurred between linoleic acid and arachidic, and behenic acids. Arachidic acid was highly correlated with behenic acid. Similar correlations have been reported in previous studies (Dwivedi et al., 1993; Hammond et al., 1997; Anderson et al., 1998) . Mercel et al. (1990) has also suggested that fatty acid composition should not affect the oil content of seed.
CONCLUSIONS
The significant differences exhibited by different cultivars in this study during 3 yr for oil content and fatty acids could be attributed to the genetic make-up of a particular cultivar, its place of the environmental to reach high oil quality. Knowing better combination effects of climatic fluctuations and botanical types on fatty acid composition would be useful in designing management practices to obtain a specific oil quality and improving predictions of crop models.
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Impacto del cambio climático en la composición de ácidos grasos del aceite de maní (Arachis hypogaea L.) de tres clases comerciales. El maní (Arachis hypogaea L.) es uno de los cultivos oleaginosos más importantes del mundo. La composición de los ácidos grasos juega un rol importante en la calidad del aceite. Los experimentos se llevaron a cabo en los años 2008, 2009, y 2010, para determinar la variación en la composición de ácidos grasos de tres clases comerciales de maní (Virginia, Valencia y Spanish) con contenido normal de ácido oleico. La variación entre variedades botánicas, año, y su interacción fueron altamente significativas para el contenido de aceite y los 13 ácidos grasos estudiados. El contenido de aceite en las diferentes clases comerciales exhibió marcadas diferencias. El máximo contenido de aceite (51.993%) se obtuvo en la clase Virginia (NC-7), mientras que en la clase Valencia (New Mexico Valencia A) se obtuvo el menor contenido de aceite (47.197%). La clase Virginia también obtuvo el valor más alto de ácido oleico. Temperaturas más altas durante el desarrollo de la semilla en el 2010 resultaron en contenidos más altos de ácido oleico que en el 2008 y el 2009, mientras que temperaturas más bajas post antesis en el 2009 condujeron a un contenido más alto de ácido linoleico. El efecto del año en la composición de los ácidos grasos fue distinto dependiendo de la clase comercial de maní. El contenido más alto de ácido linoleico para las clases Virginia, Valencia y Spanish se observó en el 2010, 2008, y 2009, respectivamente . La correlación negativa menor se observó entre el contenido de los ácidos oleico y linoleico (r: -0.985). El ácido oleico también se correlacionó negativamente con los ácidos araquídico y behénico.
Palabras clave: Arachis hypogaea subsp. fastigiata, temperatura, correlación.
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